
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



22 



+2a2 C x /(r i -a 2 sin i e)do-2a 3 C" sin* e^/ir* -(1*81X1*0^0. 

When 0=0, the first line is J( 7r « 2 »'). 
When 0—hir, its value is 0. 

To evaluate I y/(r* — a*ain i 0)dd, put a=re, expand by binomial formula, 

and integrate the terms. 

(l-e ! sin s 0)4 = l-ie*sin*0-ie*8in*6i- T ',e 6 sin«0- 







Then f * ,/(r 2 -a 2 sin 2 0)d0=J(7r r )(l-ie 2 -j\e 4 - T f ^e 6 . . 
•' o 

The remaining integral treated in the same way gives 
ivrd-^-^ei-^e*- 

Finally, Volume=^^(e 2 4-i« 4 +^-+ .... ) 

In our example, e=b, o=l, r=6. 

Hence, ^(gg-+ 8^96+ 128^+ =**<l + fto nearly. 

This subtracted from 7ta?r and the result doubled gives the volume com- 
mon to the two cylinders. 



MECHANICS. 

90. Proposed by WALTER H. DBANE, Graduate Student, Harvard University, Cambridge, Mass. 
Adopting the hypothesis that the planets were originally all one mass revolving 
about a fixed center and were formed by an explosion of this mass at some point in its 
path ; prove that, if the law of nature were that force varies directly as the distance, the 
planets would all have collided again simultaneously, and find an expression for the time 
between the explosion and collision. 

Solution by the PE0P0SES. 

Regarding the original mass as a particle, the pieces after explosion, no 
matter what their initial velocities or directions, would all move in concentric el- 
lipses ; and as their paths intersect in one point, viz., the position of the original 
mass at the moment of explosion, they must all have another point in common 
at the extremity of the common diameter through the first common point. 

We have for the equations of motion for any piece 
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dt 

From (1) by integration, 



""=» (•>■ 



a constant depending on the initial velocity and angle of projection. 
To integrate (2) let «=l/r. Then 

dr 1 du 1 dud 6 du , .„ 

dT~~ ~^Fdt ~ ~ ~^dlTt~ ~ h dt trom Crf) ' 



d*r_ d (du\ _ d»« 

1F-~ lv dt\d6)-~~' 1 u dW 



Substituting these results in (2) and using (3) we have 

d 2 u __ k 

de* ~-~ w+ h*u* w ' 

where k is a constant depending on the force of attraction. 
Multiply by 2-=-^ and integrate and we have 

e- f Ja^at - 1 cos -i( - 2hu *- e r h \ , , 

J ^(c.Mtt*-**!**-*) - * \ l /(c*h s .-4k)) + *■ 

Hence simplifying and restoring value of u we get for the equation of the path 

1 _ c, 1 /(c 1 ^-4fc) y(c>h*-4k) 
r » — 2 2h + A Q ih 

Transforming to rectangular coodinates this becomes 



y* -=i. 



2/i ' 2h 



c,h+i/{c*h l - 4k) c^-i/icfh'- 4k) 
Let A be area of the ellipse, and o, 6, its semi-axes. Then 
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Cih + i/icfhz— 4k) c^h — 1 /(c, 2 A. 2 — 4k) \/k' 
For the area of any curve, we have from the calculus 

A=\ | r*dt>. 

If we regard the angle # as the initial angle it is 0, and as is a function 
of the time, this integral may be written 

r 2 (W==J r*^rrdt=ih\ dt^iht by (3). 
o J o dl «/ o 

.•. t—2A/h. That is, the periodic time always equals twice the area swept 
over by the radius vector divided by the constant h. 
Hence for the given ellipse we have 

_ 2nh/ l /k _ 2n 

l ~ h ~~{7k' 

Therefore the time it would require for a piece to travel from the point of 
explosion to the next point of intersection is it—n/i/h, and as h is a constant 
the same for all pieces, we see this time is the same for all, and hence they 
must collide simultaneously. 

91. Proposed by CHAELES C. CEOSS, Whaleyville, Va. 

The bow of a boat which is a inches wide is inclined at an angle a. When 
in motion in perfectly calm water the water was found to rise b inches on the 
bow. Required the velocity of the boat. 

No solution of this problem has been received. 

92. Proposed by WALTEE H. DEANE, Graduate Student, Harvard University, Cambridge, Mass. 

A particle, starting at the vertex, slides down a smooth parabolic curve. 
Find the initial velocity of the particle so that it may leave the curve at the ex- 
tremity of semi-latus rectum. 

Solution by GE0EGE E. DEAN, A. M., Professor of Mathematics, University of Missouri School of Mines and 
Metallurgy, Eolla, Mo. 

Take the vertex as origin and positive x downwards. 
The equation of the curve is y i =2px. 

Let N be the normal reaction, v the velocity, the angle between normal 
and x-axis, m the mass of particle, p the radius of curvature. 
Then N—mv* / p-\-mgcos& . 

p _i_^_i v >= v * +2gx , co.fc._E__. 



